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(54)Title: METHOD FOR SYNTHESIZING DNA 



(57) Abstract 

A method for synthesizing a DNA whereby the time required in the DNA synthesis by the polymerase chain reaction (PCR) method 
can be shortened, characterized in that PCR is effected under the conditions (A) and (B) as will be defined below with the use of DNA 
polymerase in an amount effective in giving more than 10 ng of amplified DNA fragments of about 2 kb per 50 nl of a liquid reaction 
mixture: (A) using 50 pJ«of a liquid reaction mixture containing DNA polymerase, 1 ng of Escherichia coli genomic DNA and 10 pmol 
portions of primers Eco-1 and Eco-2 having the base sequences represented respectively by SEQ ID NOS: 1 and 2 in Sequence Listing, and 
having a composition adequate for the DNA polymerase; and (B) effecting the PCR for 35 cycles with each cycle consisting of 1 second at 
99 °C and 7 seconds at 66 P C; a DNA synthesis kit to be used in this DNA synthesis method; and a PCR reagent product. The above method 
makes it possible to quicken operations in genetic engineering studies and the genetic engineering industry. 



#Uj*5— t? ^x-> >JT^i/9> (PCR) ftirJ:*DNA©^j«lCB 
1-SM*MI&$-&/cDNA^^TfeoT, TE.(A) (B) Kip-ffc 
^-CPCR^firnCo/c^t^ SIE»5 0 # l$./c*)'<ll 0 n g£jg*_£ft 2 k 
b ©if«B D N A Br tf"£4x. * fc#3&#*© D N A # M 5 - -tf fcteJBf <5 C t £ 
^mt-rSDNA-^fiK^ft : (A) 1^ : DNAtf'J ^ 5 — fe\ lngOjtl^ 
I^rVADNA, ^n-eni 0pmol©75fv-Eco-l RO'Eco-2 (ZfyJ-?- 

eco-i &^eco-2 ©aaRH^n-enKracR*!** : i o i i ic^-r 

) ^SDNA#'J *v — tfK®U.:&Ji5©gft5 0/z l©E)£«U 

ftStffc (B) 9 9°C, l#~6 6°C. 1 1f-f tfrklTZ 35 

t'fi'MPCR ; ^DNA^^{Cffl^5/cif)©DNA^S)Sffl^y H ; 
4'^r.PCRffl^lOSi|p D D„ *38>9i.l::J:»K P CR^BI^-rsiUK^l^ft 
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T^-> 3 > (PCR) ft(cS*r*l*H*«lil/^*DNA^J«^fft, R^&izffi 

sans*? h^o*i!iita n D (iMt- ^>o 

PCRi!fc0il!36fcJ:^ »IM4DNA#y * 5-W£l**W>. 

o d n a # «j y 5 - -tf-ett* nitre* o fc2&2p© «fc ^ D N A£j££ «ItE t t/s^ 

IMx >*>-;( *7* If USA (Proc. Natl. Acad. Sci. USA) . M 
91S, ^5695-56991: (1994) ] . 

&%mt. 3' -5' x*y>^PT-tfsm*ffr*DNA#yy7--tf ( 

ton^x 7»J**Xft*afiDNA*KU 10 fc»8H4#& 
bT^«f^DNA#'J y 5— If T?T-r^#X (Thermus 

aquaticus)fi3te©DNA#'J ^5- tf (Taq DNA polymerase) ] b&M&LXP 
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vtm, -mtyzftt>tix^tzmmpcR&wzmAizm?o 1 kbp^ic^ 

V>Tli&9 O^OKt&M. 1 0 kb pigipMKfc^TteiS^ 6 8#0£!£l$!ffl. 
2 0 kbpiiflig(C*>^TIi^4 7 8#©£l£WC. &DN A©*ii!>S#&7-f £ 



if:^7Ex Taq* 1 (1.25U /50/il (PCR^^)D 
HSDNA i^MyyADNA* 2 C100 ng/50//l (PCR^^) ) 



1 kb p 



1 0 kb p 



2 0 kb p 



9 4 °C 3 
5 5 °C 3 01^ 
7 2 'C 1 # — 1 



9 8 °C 1 0 fj> 

6 8°C 8# 

9 8 °C 10» 

6 8 "C 1 5 # 



3 (&9 OflO 



3 oim?;u (*t2 6 8#) 



3 01M?;l/ (&4 7 8#) 



*2:S?@ig^LA PCR™fflgenome DNA set 



□ 

on 



c o p c r mit, mm® dna z&m® ctra^fg n*«-r s 
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^m^omi #*) *?— tf f-x-> iJ7>->3> (PCR)ft 

A) RCK (B) tr^-r*#"CPCR*tf^oyi:*#^ £lfr$5 0 # l fcfctJIZ 
l 0 n g%mz-&m2 kb®m^DNAmft%5-Z.Z>^WS;&e>DNAtf>) / 

(A) Rfc®.: DNA^U^5— tr\ l n gO^II^ 7 ADNA> *ft^ft 
l OpmolcDy^-rv-Eco-l WEco-2 (7? 4 v-Eco-l WEco-2 CD&SE 

^j^^ti-e'nsB»©@s«^: i ostM ni^-f) a^mdna 

^'jy7-€i:j|U:MO^i5 0 p. 1 ^t^O'C 

(B) 9 9°C, l»-6 6 °C> 78>£ 1 3 5 1M ? 
;KDPCR> 

«v hT&oT, hcDf&^S«oTHS8$nSPCR^m^. TE (A 

) (B) cmtttPCR^ttofc^i:, 5^5 0// 1 fefcOKi 
0 n g£j@x.6&2 kb©^iMDNA^Jt£^£K^tt*©DNA#U * v 



3 



WO 00/14218 



PCT/JP99/04815 



(A) ESSML : DNAtf'J ^5— tf^ 1 ng©^Hiy; ADNA> *n**l 
1 OpmolO^^'Tv-Eco-l RO'Eco-2 (^5>f v-Eco-1 RtfEco-2 -©JMHE 

^j^^n-enia^mo^J^ : 1 orcm i c*t) **tu mdna 

(B) : 9 9°C. 7t>£ 1 INf * 3 51M ? 
;t,©PCR. 



(1) #HHj0DNA£fi£&fe 

#3gTODNA£$£&l^ PCR&«Ci:*DNA©^jR^IBI*S$Sf**fcD- 

NA^m ttt^^apcR-ei-jt, Tia (a) w (b> n^-ran* 

TPCR^omi:, £l£$5 0 # 1 &tz*)iZ 1 0 ng£i@;i£&2 kb 
©igipaD N A»rfi-£5*..* K^TSfrftS© D N A # 'J ^ 5 — tffcttffl* 5 C t 

(A) SCEiK : DNA'KU > 1 ngO^IY; ADNA, * ft eft 
1 Opmol©^7-Tv-Eco-1 WEco-2 C/5>r v-Eco-1 &0'Eco-2 ©i£g@2 

w**n-eni»iia©iiWOT : 1 owi ik^-t) mt, ^kdna' 
#y y 5— tfcauytiajs©$*5 o # i ©5c&&. ^e>o*tc 

(B) £Efc&# : 9 9°C. 1 #~ 6 6 °C. 78>£ 1 ? ^irfS 3 5 Ur-T ? 




WO 00/14218 PCT/JP99/048r5 

;KZ)PCRo 

*5B!B©DNA'&^&JwJ:ntf. r^8&#fi©DNA#U *5--t?J 

*cfc#T?sa<, pcrk^t, ^{ins^swesfi<j©DNA 

MDNA> -en^ni Opmol©^^^ ^-Eco-l RO'Eco-2 (7'5'fv-EcG- 

i ro'eco-2 ©^@e^^ ; en-enie^m©@e^j#^ : i o&tfi nc^-r) £ 

^•tr^*5 0 u\ 9 9*0, 1#-6 6°C. 78>£ 1 *4 

-f£ 3 5+M?;l/©PCR£m*ofcJ§£{::. £J£$5 0 # 1 &2kb 
©DNA»rJt§# 1 0 n g£&£3(C+#ttS1£©ft©DNAtf 'J ;< 
it!*-r^o ftoT, C©^#TT, PCR^tf^l^SDNA^'J^^— tffiT 
&n(is *©*7'<?^Slw|E£(*;ttl\, ;©W^i©DNA^'jy7-^ 

$^S(riasc© r^ray^ADNAj tun*. ^Riis ^juiumi o 

9ft (Escherichia coli JM109) ®»2ft!>#^ 
l 9 8 7^ 77 h-»Mx7x*f:3gfi\ ritfE^ • ?y<?W mWHSkftfay 

8a»©^ftt?w»$nfcy/ADNA*<is;»f <&n« 0 *©ts$s 

tt©»tttt/<-f* £*- (Bio View) , $13^ f5 6~5H (1994^, 
ft&ft) CkE«3nT^* 0 £K7/ADNAIi. LA PCR™ffl 

genome DNA s e t fcb'T£gjgtfcJ;9 A#T#* 0 

y — if cMa^aa©»««^ m&ph> cvr*s/* . 
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ZO&otemmifeOljmt, D. R. Harper & Rowftf&fiN Cant 

oni G. L. "7vi/— i J J r—X >f > ??U>fy7 Ti/yX ytf- 

f- (Procedures in Nucleic Acids Research) ^264 1> DNAtf'J > 5— tf 
7nA xi/x 'J tT =J 'J (DNA Polymerase from Escherichia colk Richar 
dson C. C.^) KEf^n-O^o t-vx T^T-r^X (Ther 

mus aquaticus ) &3fc<DDNA#U ^ 5— t?T££Taq DNA polymeraseCD^ti^ 

(a) KHSDNA : ffitt^^W-f-DNA ; 

(b) 5JS«:2 5mM TAP S ( 2 5 'CKfcl^Tp H 9 . 3) > 5 0m 
M &ffc#'J^A. 2mM i^bv^i/^A. ImM 0 - / )lt>-f J 
-;k 2 0 0 /iMfo©dATP, dGTPRtfdTTPfttflCl 0 0 #M [ 
a- 32 P] dCTP. £fi5 0 # 1 : 

(c) m&Mttm': (a) ®8SDNA££tf (b) ©fcfifcOEl&ttKTaq DN 
A polymerase£-£tr«*t£JSilll IT7 4 0 CC 1 0 #(SH y**^- h LfcSU S 

friBSttiw^^r ffl ^ & n s sim-* y »^ d n a i*. etfo j: -5 

<D Salmon testes DNA (S/^vttfi) £»«7kT, MS-frSo 
<2> 70U///lODNase I ■ (SMifclH) * 1 5 0 mM t&fk^ h U * 
0 0 OfeomWT, &£L<\t \ 5 0 0{£~3 0 0 0 te©$Bffl 
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<8> 2 0mg©JbE»iBbfcDNA£5 OmM h 'J (p H 7 . 

5K .5mM ^fbvr^->^A, 0. 0 5% B S As ±E*RLfc-DN a s 
e I£5.0,czl»U SJ£ttM*l OmlKtS. 
(D 3 7°C> 1 0 7 7U 1 0^Mil««^^o .* 

<O-SBCft»SKft0. 4Mirm:-6«J:-5lciSffi^a (HC 1 0, ) £»U 3 

<D ±£»*4Mfif<DDNA©UVt,o ©®ft& (A 29 „ MM.) RO'±E®^# 
fcA 28 o U (A 26 o ttfl) / (A 2 eo x 1 0 0 OO "C^P 

^^#ai¥ r §? 8i ?S^r$f ^ t < teftmmw 3 9 <*©, $ nzu* u 

< lift 4. 5%~7. 5%0Sf^SDNA^±EJROii*fi&1499^ffl©^t 

mn. iiBo^-eiw^^n/cDNA^'j ^- if®^ -fttt>*>> dna^ 

©dNTPJRtJ&^iSH* (HT> J&ildNTPJRO&^ffittfcEtt-f*) ©l£ 
ifc UfcEtJf*) li> T3 0#ffflfcfcOtC 1 Onmol©dNTP£$tf;& 

tt*, DNAtf'J y 7— tf*ffiffl-r<5PCRTti, 5 0 // lOM^CdN 
TPJR*)ii*jetttbTl. 2 5U~2. 5 U©DNA#tf * 7— t?£Ssftrr3 

5 0 u 1 ©SlMfc/cOt^ dNTPIRD&#©1£fcUT4'-2 0U©DNA# 
>J y 7— t?£8SiJn LTP C R£f!S|-f 3 c t tc J: <9> ^i:4%«|-eODN 
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%W®m&P CRlz&Ztif®m%}%\tW&V&6o WJCJ:0> p crisis 

ra^sts § ntz&m p c r frim z n s „ 



HMDNA : ADNA C100 n g/50/z 1 (PCRK*tt)) 



lkbpifi 9 8°C 5» 
6 6'C 2# 



1 OkbpifipS 9 8°C 5S> 
6 8 e C 



— | 

3 01M (ft 2 0#) 

j —I 

3 01M (ft 5 3#) 



2 0 k b p i^ils 9 8°C 5S> 
6 8 °C 1 5 0 # 



DC — I 

7 0$J> -I 

3 OV-Onl 0&9 3#) 



^B*. tf'J ^7- tfAtt, dNTPM&<£i£&tL-t5U/5 0 /* 1 (P 
CR^m^) ©DNA#U ^5- tf*ffiffl"TS 0 SB*K 



*5BW©JSjSPCRIiffiFB*nSWS&*©DNA^'J ^5— SSBIH©?* 
iSPCR^#T-CDNA«r)tcD^i|iI(^fflb/ , c^(r(i, ^AdEiB©, dNT 
PKOii^SmttTl. 2 5U/5 0 /t 1 <D?-tl?Ex Taq^ffl^fcPC 
R t^©ifiPI^Zlfi£4/t£o lot> *36i«»wffiffl$nSWS3!lfi©DNAsK 
•J y 7— tfg14Jt*f4{i> dNTP!R*)ii*ffi14Ttt^*ftffiJ:»)»Sttmtt*^ 
PCR^7*-v>XTS*nSffi14|ttt^ BP^PCR7n4?X(C*jft^ 
M£&A©Jfctfi! (PCR effective ratio) TS$'n*Sft 

^ H J©DNA^fi!c^©^tLT{i, 1 «3S©DNA#'J ^ 5— t?££ffl 

2SRt©DNA#u y 5— «?*«ffl"r****<#»f £*u m&2m 

«Ji©DNA*U*7-H?£ffiffi**:^fcUTtt, SttWfcli, 3' -5" x 
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tzf if USA). 3' -5' x*y??UT-tf&tt£W-fS2aj£U© 
DNA#»J 5— tf££ffl-f aM©DNA#'J * 7-if£#a##;l/ 1 

S©dnasK»j^7— tft*ffiffl-r**ft^*if&n* 0 rs* -*5 

' x+V?^l/T— tfS^HWW^b^^ffeCDDNA^'jy^— tfj Kii, 
3;#>fi5fc©3' -5* x*V ? ? |/T— tfiSH|*»fcttl^DNA»HU ^7- tr'X 

#S6Wfc:fc^Tffiffi$tt<5DNA#»J /7- tf©* OrttfrfcfMB r^/«c* 

fc^T(i> ^Wi:fffl§nt^SDNAiH'J ^ 5— t?©ffifflfi£i@*.*ftfctt 

zmfo-t z> m^z+frizftm d n t p m o a*»tt^jc*> ^ 

Tli, ff*U<«:. «e*PCRHffiffi$nTl^»*fi©2f?ft£4±-C*»). * 

dna#u y 5— t?*ffim-rs»^«cfc^Tii. *n-en©»3Jt©ws&s*ffiffl 
ut*>j;<> ^^2aj^±©DNA^»j ^7- tf©^rnfr©»***#ai*fc 

N A # 'J y 7 - if teffl *K & l^T li B ft © D N ABrit ©««3&<-I8!»>j: T#n — 
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*58HJODNA^fi!t6"j£, tftt>*>M&P C RtC^W^ S^IHITODNA**! 

# nff g £ 0 > — tt W T '# n - x E^ki&T'igiPI D N A ©WH8rt< nflfe i # * «» 
BtjfB r^JtttfttODNA^Uy^-HfJ li* flflittf* JKT©J:5fcLT#a&tt 

l*J:V\, EfttfJC^ ffigtcDflffiDNAKo^T, »^DNA©iMHKtHM$l 

icttffi$n*B**, si^D7-f-^ .a|WiPCR*fr («**#) -e 

PCR^% iWi*#CD#SlEXxy^HI*»SEU *«filB£f* 

t-g-r <s wn^fi < a 5 j: -5 <c p c r ^#^19:^ u mmmmzmz-x p c r 

, PCR^7*-^>x«c*'V^T*»»icra«©*^#6n*BI*»*»l^'5i: 

• t k * o > < \t*n}>A±.<DBmm*:*m<D&m p c r cts $ n 

^^©i^iiPCRKfc^T. ^^n/cX-r-yygt&l^raW. SUfSfcfFFK 

Bk IT P C Rlffl^lC P C RW© l / 2 - l / 4 KTfctt* J: 
9^PCR^#^t9!^5Ci:^nr^{C^5o kbp*ffi©»^liv $ 

* l * ;u 3 frtm btz *%W<DM & P C R Kfc^Tte l 1M ? h 4 ' 
0#tt^c i:^-C^, -PCR»Nf(BItt?86*©2/9 itt* 0 2kbp«MB©« 

1M ?A/ft9MStfct»OK *58»!B©Wa[PCRC*J^T«l 

» 

1 o 
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Vr4 9AAk\. Bftbt%Z.tW%, PCR&#m*&.*G>1fo\/StftZo 
0 kbpttCO^t^ aauiMJ^ftl 6^Ilf:t®^ #3891 
©ilf&P C R dfc^TI* 1 ? 3 # t-T £ C t #Ti. P C R&l$ISIt*& 

th'D3» ; *x sp. K0D1 (Pyrococcus sp. K0D1 ) i*DNA#U y 5— t? ( 
KOD DNAsK'J y 5— -tf) ^^T-rSHHRIft^tt^ftK&tlT^* (#§JRM 
0-4 2 8 7 4#&fR, i&n n n £ : KOD Dash DNAtf'J / y— tf, 

fiftrcefi© 2 . 5 u/ 5 o u l ©«ip««i:«M«Tii±e©*fr 

TTIS> Sl5tt©-IB^-JK!W«T3{fD-^««ac»|Cfill/Tt>. fcfljra*Ji«i 
BrK-*WB-C$r^ KlBK-r y-^Tf-^>f1f-{cJ;0^a$n^'e©«MB*« 
fihU 1 OngP^TOSo *38!8Cffl«*n-5 r^fi©DNA^>jy 

fjgT^N ^©itiHS^lMli 1 0 ng£jgx.6ft-C$>£o 
#§e8JJ©DNA£j£££ (-ffcfcSasaPCR) Kffifflf*;: fc*<Tfc*DN 

-tf (*II&SDNA*K'J If K ?l/;^-75ry>h> Taq DNA*' 
'jy^— b?tt£K alDNA^'J y 7— -t? [±IS© t'n 7'J*1f-X 
S^aSDNA^U y ^— tr\ D-€3-y»X 'J r-5l)X (Thermococcus lit 
ralis ) ft^DNA^U y 7— tf (VENT DNAtf'J y 5--t?K tfoa? 
#X sp. K0D1 (Pyrococcus sp. K0D1 ) £l5fcDNA*'J /y—tf (KOD 
DNA#U y-7-Hf) > h'on^x sp. GB-D (Pyrococcus sp. GB-D ) 
DNA^U y 7— tf (DEEP VENT DNAtftf y 9— tf) ^ dtt 

£©£££tcfeg;icttt,^a##;l/ 1 SDNAtf'J y y- Vfrmf ZtiZo ttts 
s ^HIDNA^'J^-t; aSDNA^'J y y — V\tbt>lZ*OT I JWt 

l l 
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J 9 l/-f y$ Ti/?X 'J-9— t\ £158. 4045-4057H (1991) KEJft&tt 

ttz, ^a^;HIDNA^'J^7- VbLX\±> fll^tf* SIR&@fl» 9 7 
/2 4 4 4 4^<>7l/7 McCftOtTnay*^ 7 'J *1J-Xg|5fcDNA#y 

KR£3n'3fc©*riitt<* 29£U:©DNA# 'J y^-Hf, ARtiU 3' -*5 
' x*y? ? kT— tf£t££W-f £DNA**'J ^ 5— tfi: 3' -"5' x*y?? 
l/7-^fi^f^!^©DNA^^7--lft^U DNA# 

„ 3' -5' x+V? ? l/T— tf®f££W-f SDNAtf'J * 5— tffc 3' -*5' 
X+V? ? l/T-^1±£WLtt^ft&©DNA*U ^ 7— tffc©Jfc#9 : 1-1 

7Ex Taq DN A# U * y— tf (SSiSttfi) £o 

^HlDNA^0^7>f -7-07-- 'J ^7^7-^b©ISiiM (ft 
©3Xf-y^5tBKJ:t)DNAO«e^illl$n*o " Ml/PC 

425 -428 M (1996) ] tmitlZffi®® 3 Xf >y 7E[&©-5S:/5-f v-©T 
--»J >?W> ftgEffi©SIB*EHBKTiT« 2Xf-y7Kl&Tt>DNA 
©*«*<Htt$n«o £3S B J!©DNA£jj5t&&W\ #(C±iB©ft^©Xx * 
g-f £ If 19 5 d t # fc to, ME 3 X -f ? t 2 X f - v ^SIE© 

#3PJ©DNA£j£:fr&K:fc^Tti. DNA£j£EI£**t#-5{C|KU DNA 

12 
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c r zffte o tztbomwrn® d n a * u y ^ - -tf t d n a 

©X&HKJ;^ PCRi:il©DNA^'J^7-^iIDNAi:M$n5; 
£ ftfcD N A8©fl|g* P C R fcfc tt &*tM3i£tt5(:: <k o TW^ S C t 

n^^iiitfp cR*tf^oyi:»«&©iiM«ei©fi*jfcfcttUTa'<5c: 

3o ttMMOftli. fflx-l*. PCR«©SE5tt©-«***»*»{w«U * 
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B&> i«t1"«DNA©^«©y!:a6©«ffittt^e,/j:^DNA«S5"t>fiIffl'r*Ct 
*<"T?#*o ft*>\ *W»Sl-*J^TStt«lHiwJi. 'DNA*tfH6tt*«Jinr*flP 

fcT^ayft, T)l^ym, >$tf££# 

tt-Fxii73-x»»^^tt-u*ffiffl-r«ct*<r*-5o 73- 

XlMM^tl-Ffcttv ffl&ttBNK&!l)$ 9 7/2 6 8 9 B%'<y7Vy Ml 
Ett©^ftKJ:0, fc*VM*HIR&Wl*9 7/4 7 2 0 8^>7l/y McEtt 

h 'J 7 A. T)l¥>mi- h 'J #>J **** S >$N" h 'J -7 A. ^'J y-f- Y 
ffiE»tt«JKi*> «>Ltf. DNA^JS^fcflBTf *flUB£8ftbTl>*«K 

d n a it-r zhm b-c^ * tim-zmmmmzm £ nx v **c 
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■Ttltf i < > Elfctt 5 0 1 «C 0 . 1 n g~ 1 0 0 p. g, U < li 1 n 
g~l o.tf g*fti-rn«J:^o S»»tt«iK©^ffl«, tfKIRjrfS&o-eiitt 

— v®mmDNA^<D#&mw£tt3:r£m$:m\tz ttkiz, hsdnacs* 

*u DNA^«SlS©JitfC^or*tnUT^<»fiDNAtDNA»KU y^- 
M t ©fflSftffl ^Sii^t- £ C £ d J: 9, » £ < D N A ^JjfcSfEWilfi 1 "f * o 

frE©»tt«n»3&<'e©stt*ffi*'r sdnajHu y v -#\z\m\~iBm±*i < 

% fld&tf. ±fB©«*©DNA#y ^ 5-H?*ffifflLA:*5Si!B©DNA^fiR^rfe 
l^TDNAtf 'J ^7- lf©sm*jft*J:<llfl*t*. t> L< &*©»«■*«# 

s-&5iWcPCR*«fc*lin> fffitsctms. 
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Gu-(CH 2 ) 6 — CONHCH(OR)CONH(CH 2 ) 4 NH— (CH 2 ) 3 -NH 2 

(I) 

1 5 -fM'+J'X'WJ > (1 5-deoxyspergual in) X!**-© 

o 

5:tWbntl>«^5 (#BSnS5 8 - 6 2 1 5 2^«, #IM 6 1 

- 1 2 9 1 1 9*&8L 4»8 6 4 - 9 0 1 6 4^&fR) o dftb 

- 2 3 1 8 3*&fiXli#S#fffcM. 6 0 3, 0 1 5 *Hj}jte#©£jft0H 6f£fc 
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P C R ffl^tl^oPT 'J 1£&#Tf::M UTfill7j<##H- Sdttc^SEl; 
P£5£$ntt^#s fijE-)K (I) T^fc>£n£ 1 5 -x^^X^'tf'J Wb£ 

^^ffl^/^i^ mz.\i, (in : 

Gu— (CH 2 ) 6 — CONH 2 (ID 

c*w, Guii-^sc (i) trnmz*?) 

HO-CH(OR)CONH(CH 2 ) 4 NH — (CH 2 ) 3 — NH 2 (III ) 

0$*, Rti-flssc (i) tmtm^B-r) 

vmhZtlZltG®, -fflt (IV) : 

OHC— CONH(CH 2 ) 4 NH— (CH 2 ) 3 — NH 2 d v > 

1 7 
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mT$>n\mim%.t$tite^i)\ m-tz>mmDNA®mm%.tf&. mm&® 

1 #M~5 0 0 tfM> #£U<li2 0 x/M-M 0 0 ,tzMC*£<5 £9Kj3sijn-fftl;f 

fc. HS5 D N A 1 7y << ^ LX?? 4 v -#£5Cfc£&^K"f 
C £ £> 3 DNA £fi&S1££{£ii-f £ ftffi £#f# LT ^ S $!TC tl £ 

o 

tf*. lii|is*r^©M^©^$. DNA#lM7-Hf©a^o£bTfl^I©&# 

^^^^©mirX/^U >^Xt*-e©&t©iil£$K^ DNA£j£fg&<E«J 
J^±{CE^$n/c^BJ©DNA^^j*{rHUT> ^j*©i¥^fa^ M 
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(2) fr%ty®DNA&W3&KmZtlZ*v V 
©ifi£PCR*y hrt<$tf t>n^ 0 

h©»*»»c«!o-C«fi$n*PCRK*tt^ ifia (1) {ciBifc©DNA£jjfc 

i^;adna, -en-em opmoio^i'v-Eco-i sa'Eco-2 .***ru ^ 

oKDNAjK'J ^5— t?tcauyS:aBR©M5 0/tl ©Kt&ttfcfSK 9 9°C, 
1U>~6 6°C> IW&l-y-J ?)lt?63 51M?^©PCR£ffttofc^£l;: 
> 0# lfcfctK &2kb©DNA»rJt*#l 0ng^ix.5i:W 

g©DNA#U ^ 7— If^Wf £0 
#36"JJ©*y h*ffifflbTiBS$n*PCRttlS«J±, #K|®5r<r6 *>©Tl* 
0tt*«. 5 0// l©El£S^i::dNTPJR0&#i^iLT4~l 0U 
©ig&PCRffiDNA#'J / 7— tf\ fllRtf, ^7Ex Taq DNA#U 

>y bi^Ml>Hi>!9§Oi> Mc*fl'Snfc5"Ok *v>;MW»£nfc 
/N'>^-^i:»nfcfe(Z)^o ^bi:, h©J:-5fcW?lS 
**IU M^, Jlfifc^n/ctflBfe^SnSo PCRK3I«©W«KMUT, ± 
E©DNA#'J y 7.--lf*0ffifllRCJ { /X«±8a©lttt«l»Xli'e©j!a©j35JlD* 

1 9 
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© (i) izmm&ntz$>®%&mTz>ztfr-vzz>o z.®&r)tmwto'gx\t% 

o 

i) {c^$nyi«-a©i^itPCRfflDNA^u y 5— £tt*o 

Kftofc&©a«JS##£©DNA#tf ^ 5— tf©£)£(c#g#6iy££^A/-e^ 

#3§B8©*y h© 1 o©SM§£:LTli. ±E©DNA*'J t?©ftiu PC 
Rili:J;5DNA^i:««^ tfll*.!* dNTP, Wfc?7%Wl*, 

tc®fifiRftili±E©»ft«S*^r^Tt>J:^o d©ct9^m«li> BtfJ© 
DNABrfr*Jiifi-r4/iai>©^^-fv-Sa t »aDNA*a§liDbyt"5^ <B®k: 
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>*PCR#fTtt5£fcj&<-e£*o' 

A»U cDNA^, »tt#Jltt«ll»A¥©Jftf|scaffl SfplCg 

-rsNFK^s^T^^ti/^sn^m^is^-r^o ari^ i&e*? k*pc 

A - P C R fttCtt^T iOS^o bfc*< o T«e*ft"Ctt D N A ©it*!*** "TtlT 
o P C R fcfrTfc I^T fe D N A ©«e# "TIB t * . * rtS#S$69l© 

fctftt -5 C * t ^ 9 ft ttfc!»ll£S&ff1- *« 

( 3 ) *%W®MM? C Rffl^m©l2itD a a 

Rffl^m^<i^^Sii n D aTfeoT, KP CRffl«IS*<DNAsK»J / 5— t?***T 

mi)mmmT®pcRiz®%?%zztf)m*ztifrm&5' a 'e&6o mepcr 

XI* d NT P t bTV^T t> <k^ 0 «oTMf*tT&fttf Mig«i&&K^ 
$^0DNA^ft (KilPCR) K^ftl*. 
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NAQ«««w5-r5PC'R»"*IBI«tt*Oftl/2«^ &2 0kb©DN 

mWlrZo WiMtzmoVCRifimMZftZ^Tj y KPCR (nested PCR 
&&W®Wi&P CRIt DNAf »y^©J:o i:^iOPC R*ft*<&5fcttffi 

7±(r&l 0 0 0 0»$©DNA£@5££-ti:f.:fe©T$>£o ^SDNAfv^ 
^SiTf Sfc&lCti, h£S^*DNA*PCRlC£oTJi«Wfi1-*# 
g#£>0> ^nir^^PCR^oilISJcliJg^feofc^So fllx-l*. J: 
^ttDNAfy^l.O 0 0 Q&ftZt&fetZt, »PCR^ffl^fcM 

p c R&fttztfvm^m 3 *^^«©icst u #3£ B J©if &p c r k ^nwu 
& 3 mm t v > -5 s#iai-c»irc § s t 1 > 9 
£tz, ftimwjt* (5 o o^ms) ©^s^omw-r^/sito^s^pc 

R$fmfi£3fc©PCRT{*ift3. 5*^^*©K*fU #3PJ!©i^IP CR£ 

tc j: turn 3 aia-cartr t v> o ±% turn t ft £ o 

ttllTPCR*fftt^ti<tl, *»iW0i«5aPCRttfflatt. 
tl> ^/cMg©PCRtbT@a6TWffl^^T*>So 

mKm%.isti6&®-e\ttt\,\ 
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(1) ZfyJ^-OftM 
ADNA©f£g@iJ?lJ£& £K A 1 - A 5. A 7~A 1 O09»^7>f7- 

^^b/co ^^^v-a r^A 5> a 8 — a i o ®m&WM€%u*:nwM%. 

omM^ : 1 ~ 8 (C^-To £ A 7 CD^SB2^J*@2^J^CD|S^J#^- : .9 
■To cn&©^7-f v-Offl*^t>«trJ:oTADNA*«iatb^PCR*rii 
«3ttS*«DNAKfr©«ftft££ 1 K*rf 0 

■*1 





««DNABrH"©«fi 


A 1/A 2 


0. 5kb 


A 1 / A 3 


1 kb 


A 1/A 4 


2kb 


A 1/A 5 


4 kb 


A 1/A 7 


8 kb 


A 1 / A 8 


1 0 kb 


A 1/A 9 


1 2 kb 


A 1/A 1 0 


1 5 kb 



(2) sKU /5— tfARtftf'J t?B©flsjS 
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5U/# 1 ®mm.C>?*7EX Taq DN A#'J * ?~tf£&ffi U *© 
StfTHIfifclHfiUfco 1 OUA 1 ©iiK©^n a n (#U ^7- VAbfot) > 2 

(3) tf'J^-tfA&tftf'J A?-- tfBfcffiJBLfciMPCR 
3^*7EX Taq DNA#U * 5— t?fc*tt0TOVM»!MMCJ:fttf> ^ 
DNAtfU /7- tfl*> ii#> 5 0// l©PCRtt»«*fc*> 1. 2 5U£®ffl 
-T-So DNAtf'J y 7 — tf ©S££1EU i^tPCRKo^T&ftbfco 

US t bT A DNA> ^^-ttfcUT^-Tv- A 1 fccfcO'A 4£3trP 

cRK*tt*wfiu pcR^msofco pcR«n«©a«*£tT^-ro 

PCRtt3&tt»iS: 

5 0mM h'J7.-^(pH8. 5K**maO. 2mM©dATP, d C 
TP, dGTPfciO'dTTPs 3mM ftftv/*^/^ 5 0mM ItB* 
U»7A N 1 pgOA DNA % 1 0 pmo 1 trXDfyJv- A 1 fccktfA 4 C 19 
EPCRW&Jfcfcl. 2 5U©*7J^EX Taq DNA#U*5— tf. 0. 

5 # i ©#u y 5— tfA£fc{*o. 5 # i©#>; y 5— tfB*«niu *nen 

*».5&S* 5 0 # 1 fc bfco 

£l£l*98°C\ 5U>~66°C. 1 OMlt^^l'tU 3 
HU ft 3 1. 5#©J&SPCRT*Tft-ofco £J»7&> nbtltztf,®* u \ * 
0. 0 0 0 0 5 %0xf-7H;AyD7^ K*£tf 1 HT#n-*Y;HCT**Utc 



WO 00/14218 



PCT/JP99/048I5 



m2 


mmm 




1.25U/50//1 PCR m EX-Taq 






++ 


#y y 5— tfB 


++ 



S2H^ns<k9«wsKU y 5— tfA C5U/5 0 /i 1 (PCRK3SJ0D 3 
U<li^'J/7— t?B CI OU/5 0// 1 (PCRWSItt) ) 

mmm 2 

en -r^^v-ofps 

*ii®yy ADNA0&£@E^J£&t tCEco-l . Eco-2 „ Eco-2-2 > Eco-5 , 
Eco-6 O^mmozfy^^-^^Ltzo T/^v-Bco-l s Eco-2. Eco-2-2 

, eco-5 , bco-6 offlmw&ztietimmmommm* : 1 o~i azmto 

^3 



7^v-3t iff 


HSDNA BrJtO«[S(kb) 


Eco-1 /Eco-2 


2 


Eco-2-2/Eco-5 


8 


Eco-1 /Eco-6 


2 0 



2 5 
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(2) #'J * y-VA£&%Ltzigi&®l%mPCR 
#U t 7— tfA^fflb/cii^PCRtCo^T^irbyco LA PCR™fflg 
enome DNA set (SEi&tfcfi) yADNA*8Si L 

Tffll\ ^-fv-SttUTr/^v-Eco-l J:tfEco-2 , 7*5^ v-Eco-2- 
2 > T^^-Eco-l fciO'Eco-6 ©M^frtf^n^n^trP C 

PCR§*»ffij£: 

5 0mM MX-ft® (pH8. 5K**l**lO.. 2mM©dATP, dC 
TP, dGTPfc^tf dTTP, 3mM Sfc8r??**-;/t; A. 5 OmM 

•J^A, 1 O pmo l^o©^5>rv-Eco-l > 75^ v-Eco-2- ■«^m* Bm * am « 

2 fccktfEco-5 s y^^^-Eco-l fc^tfEco-6 ®&&t>H : £*ti j en$tto ft 
*>\ ittM^ftKM-OM^ 2 k b <k 8 k b ©i§£{* 1 n g £ fcl* 2 0 k b © 
«^li2 0ng©*Jg«yyADNA*ffifflU^ o WEPCRRHttCO. 5 /z 

1 ©*»J ^7- t?Afc2. 5 /ig07;t/fVith 'JtfAfcfcifctoUftfcM* 

5 0 At 1 t U/Co 

PCRIi, PCR-^— (£iM*t«) *ffiffl 

U S4(C^UdSg£*rcfast*- KTIt^o/co El&»7flU »&nfc£i* 
*45 /z 1 #0. 0 0 0 0 5 «©xfi?«>A7D?vf K££frl «7^n-xn 
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H4 



ititlDNA 

Tea 11 i 1 


L*+. Lj' UUL /-X, 1 1 


PCR 










mm (#) 












99°C/1 M> 66°C/6 f'J? 






+ 


2 


99 C/l & % 66 C/7 $> 


35 


&25.7 


.I 

TT 




99°C/1 &\ 66°C/8 # 


35 


&26.3 






99 4 C/1 H\ 68°C/60# 


35 


&56.6 


+ 


8 


99°C/1 £J\ 68°C/70# 


35 


&62. 4 


+++ 




99°C/1 U\ 68°C/80$> 


, 35 


&68.3 


++++ 




99°C/1 IK 68 8 C/150 # 


35 


ft 108.5 


++ 


2 0 






ft 117.3 






99°C/1 U\ 68°C/165 # 


35 


+++ 



+-++++ :m$z®mm%4®m~e7F? 



m 4 IC^S ft£ £5iZ#i)t y — if A£&JB Ufcfc^fcli* ft©iHi£P C 
R &#TT *> £ ft -5 2 k b . 8 k b X {* 2 0 k b ©Bf $ ft T ^ 5 d 

t^SSS^ft^o JEK, 0. 5 At 1 ©#U y 5— tfBKo^Tt>ra©PCR£ 

(3) ffeftrfTlgDNAtf'J /5 — tftOifctt 

^»J2- (2) K^Ufcffi»PCRHIft0"5S, 2 k b ©DN AKrtf-£i#iI 
Uc&©ICo^T*©^«K-*££ftUw 0 OTirUT, KOD dash DNA 
tft)/y~V UHmSttm *«JflUfco KOD dash DNA^'jy?- 

^Tt*> pcR«3itt5 o // 1 &tzb<Dmmmmzms'aBm<D&mvimm 

mm&M<D2. 5Ut> 5UXIil OUKJg^bfcPCR&ll&Ko^Tkllli 



WO 00/14218' 



PCT/JP99/048f5 



ffiJSPCRIi* 9 9 8 C. l#~6 6 e C, 9 A,bbtzSb*M 9 

) *ttfflU fsst^-KWfcofc, ii^1r-^;l/1M?5-©fast*-K{r& 
5 IC^fo 

Heat rate 35°C^^94"C(C»-r§^©S^:M^ ^1.5 *C/ U> 

Cool rate 94^fr&40XJK^r ^1.5 e C/ U> 

Over temp ^n^fiR^SaKJ: Dffi£Jb#bT££Ucfr£*-f ^1.0 °C 
, Under temp ^gg^ggggj OggT^oTggt^^gt ^2.0 "C 

U P C RfftftlBH*. & 2 5 . 7 #-e& o Aio El£»7fc©#Ktt 8 /z 1 * 0 . 
0 0 0 0 5 %x^^^A7'DV>r K££tM %T^n-^^;KCTm^i6t. 

JtMBBrtf-£*ebfco -eotes, #uy?— t?A. 5U&tn 0U©KOD das 

2. 5U©KOD dash DNAtf'J 1 5— tfttffl©»#tt^ SftOitUfKrK- 

-BIO (£ffi&ifcS) £&ffiU &BJft**lttUj;*<S, SEMODNA^- 
^*^-*-*StilfcUTBW©itt(8Brfr*ttlH-»Uy5:o *©&£> '2. 5 
U©KOD dash DNAtf'J > y—tHZ%^X$>t>?MZ®1®ZtlT\,^Z tfr 
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mm 



^ftiS(ng) 



#'J / y — If A 



153 



2 . 5 U KOD dash 



5 U KOD dash 



28 



1 0 U KOD dash 



88 



m. 6 iZfUt ZoKJ J-VTi-yJ-y-lZ&Z £§Tti, *' <J ^ y — tf A 
^/d^0iti|iMDNA4liSMcD^5 0 // 1 £>fcO&Jl 5 3ngT^fc 0 
-£> ^-^T-f^-'f-fCiS^ft-Cli. KOD dash DNAjK'J t y — 

■tf©ii^T*> > *®m%mmizmm®mmmm C2, 5U/50//1 (pc 

L#t!>«<^ &ffl7r*Sl9S§S£2{&l, 4<g4{rb^^(r(i. *tt**n2 8ng 

, 8 8 n gommmmmztifco ?*it>%, xvty— tfA©^^^-rKOD 

dash DNAtfU ^ 9— t?KM>Tfe. ^(D&^m^t C tlU OiftflDNAfl: 

^iitnu/co HWJ2- (2) -c^fflbyi^'j ^7— tfAfflPCR^ra 

TT ^ M AftMU© P C R!iWl££i)i$? U V ^ 5 — tf A£ffi ^ 
T±E£!£&#Tiiii£PCR£m£^w 1 OngZMx.Z&omi&mK 

ftoT, ±E^frT(Cfe^T> DNA^'J y 5-HfO@S(l^t>^>^ 10 
n g £igx. 3 S©^ipa^^l^# bft£DNA*'J;<7- if ^ S K <k 

mmm®Aft 1 0 n g £jgx. CR #WTt& t # £ t £ Ktt o fc 0 

^»J3 

^*7EX Taq DNAtf'J / y — \f<DJ&m^!&Wmmizmm£tLT\,^ 
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1. 2 5 U/ 5.0 (PCRUMm ®?*?EX Taq DNA*°*)/y 

ipajS^ft£#6fca6Kg-f 6iSiIP CROP CR»^ TfjflR©1J— vA/tf-f 
? 5- 3@C:o^T&ft Uc 0 l$yDh3-«lt 2 0 kbitipMO^Ii 
^^75PCRx>-tfVAX (Sffiit*fc£!k 1 9 9 84p5flR£) p 6EE©&#, 
-en^cD^§iii|iIO^(i^*5LA PCR *^ver. 2. 1 (SM 

■mm izmztitzmnm*®%&mzM®**7LA t a q dna^u y 

PCR*>XrA 9 6 0 0 0«-* >-x;l,v-ftS!U ^7*K 9 6 0 0 tfot) . 
©3&£®fflb;fco 
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DNA 



(PCR»W) (TR) 



©«S (kb) 




1.25U/50AtlCPCR smm) 
WW Taq 






PP 


98°C/10 ». 68°C/60 ^ 
Cft58a0 


98 e C/5S>, 66°C/10tJ> 


2 


MP 


98°C/10 8>. 68"C/60 U> 
C&67#) 


98*C/1». 66°C/10S> 
mzift) 




9 6 0 0 


98 e C/10 68°C/60 # 
C»70a) 


98 e C/lU\ 66°C/10# 
mZQft) 




PP 


98°C/10 68°C/5# 

mm ft) 


98°C/5#. 68°C/75U? 
Cifo58$» 


8 


MP 


98°C/10 tJ\ 68°C/5# 
C&187 


98°C/ltJ>, 68 e C/75U> 
066900 




9 6 0 0 


98*0/10 68°C/5# 

mm ft) 


98 e C/l#. 68°C/75S> 
Cift67#) 




PP 


98°C/10 f^. 68°C/15 ft 

mm ft) 


98°C/5$>, 68°C/3# 
CftllO ft) 


2 0 


MP 


98°C/10 ». 68X3/15 ft 

mw ft) 


98*C/1&\ 68°C/3# 
C&121 ft) 




9 6 0 0 


98°C/10 68°C/15 # 
C&490 AO 


98°C/ltJ>. 68°C/3# 
(»119 ft) 



*©*«M**5Wi«l2- (3) EttO^Sre^SUco *#7P 
1. 25U/50/zl (PCRf*H&) 0^*7EX Taq D 

n a * u y 7 — t?\ # >j * 5 — tf a * jfl nx * tt-en©*#T# ^n^viistt 

3 1 
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P C R Willi* 0 'J 5— tf A%m%tZ 'z. tC<k Oft 1 / 2 -ft 1 / 5 

<s»sn. jtsasPCR*<oriB , t?*sit^^nA:o :o:t^^ *56^o 

SCir^^n/io tt*>'*MRfcl/tl. 25U/50/il (PCR«2S«)-©* 
*7EX Taq DNA#'J ^ 5— tf£&ffl LT> ±E©# U * 7— t? Afro 
^Tffl ^ ^n/cKEE^#T P C R fcfftt o/:i:-5, ^©^5 >f v t^fc 
*1£ t> itH@li«T § -5 /Co 

H»J4 

nca u fcsc&^#-c© p c r zmmLtc®&®m$&m®m®itmz?t ~> tz a m 

MiLTADNA, 'JyJ^—Mb LX^yJ*? — A 1 fcJ:tfA 2£®fflLTif 
H@$tt*ft5 0 0 bp©jt®j©S£ft^tbfco 

a) ^*7Taq DNAsKU ^ ^--tfKtC^ : TaKaRa PCR Amplification Ki 

l^T 1 ng&b< li 1 0 0 p g© A DNAs 1 0 pmo 1 "f o©77>f v- A 1 
fcJ;t>'A2. 1. 25U©*#5Taq DNA^'J / 5— tf, *tt-ett»SK 
0. 2mM©dATP, dCTP, d GTP^tfd TTP**tr*»M5 0 
1 ©PCRtt3S«£WSUfco -9— v/HM^-li, PCR^Xx A 9 6 0 
0 Uc Q Kl&fcU 9 4 °C. 3 0 #~ 5 5 °C\ 3 0 7 2 °(X 3 0 1 

uNf^i/fcrtiOfti 6 7»©»:ST2 5iM trkfsti^tzo sie» 

7ft, 8jBl"fo* % 0. 0 0 0 0 5 %if^^A7D7>f K*StM %T#n 
-x^t/CTSm&i&U itiBBrlt^WSUito £ £f:M y-^T^-5-flf-F 
M-B I OICTtfeffllRK£WfiL#rt<^ Ktti©DNA^Iv-*-^!S 

3 2 
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b) jKU y 7~t?AEJE36 : 5 OmM h»jX-ft»(pH8. 5K**ven 
0. 2mM©dATP> dCTP, d GTPfc.itfdTTP, 3mM mi£?7 
5 OmM mttf> 1 ngfet<lil 0 OpgCDADNA. 1 

0 pm o 1 fooy^-fv- A 1 & <£ th' A 2 N 0. 5 ju 1 ©# U ^ 7 — t? A> 2 
. 5 #g©T;l<4*>»*hy*Ai*^t****5 0 n l©PCRttH«[*W 
SUfco If— 7;U1M ?7-(*s PCR->XxA9 6 0 0 £teJBLfc o PCRIi 
> 9 8°C, 5U>~ 5 5 0 C> 5#~7 2T\ 5 U>£ 1 1M tfrb Lit 2 5 1M 9 )\s 
ORfc&ffftviZo &J&1&7&<DWfrB # 1 £0, 0 0 0 0 5«if^^D 

Afr+m-r-iJ-Zttmb LX®$$m®&£feMLiz 0 £©£M£liiJiB© 1 . 

2 5UO^*7Taq DNAtf'J 5--l?(CoV*T#£nfc«<B£tt©£M 

^©^JiH^ftii^^o^o H-©HS3ST©itiIiI^ftli^^5T 
aq DNAsKU^7— tf> / v —if AOfe['CM\tM. i btli'> ffiPCR-Cm 
Ktofcffifi©DNAWJWB*I;*tt't^*c: t^^tl/co PCR'<7 
t-v>xr*$nSB*ffi14{iPIPCR{r*>V"Cttra«IT*oyi:o lot, PI 
b1M?;U&©EJ£lI:fc^T,. ^*7Taq DN A# 'J ^ v 7 2 °C. 

3 Otm<DW&&m&ffflT$>^tz(DiZMU *U y 7— tfASE&^-Cli. 7 2°C 

MSftfciMPCRjWtrefctK PCRtt^B, l*ftl/2K£tt;*nfcK 
aPCR#WtBfcft5£fc;MSB*e.£fco 

3 3 
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(l).7 3-Xtt»*#£*-F©WS 

^-d^SS £ tifc £ 0 ElTi:7 3- x5»£W^«g- F ©fJ3K0>J£^"f » 
if3^i^MM^Ml2 Okg©*r=»VM^^Uc 0 o^T 
> #bnf;M^7. 3 k gCDm.it* A,*/* J* • 2 7kMj£3ti > 9 0 .0 'J ? 

hJUDimy&mmu ®wtwt>4 o#fr#T9 o'cst#su 9 o°c~ 

(^xXb77 , i7-bA , l/-i'-tfcSCNAI) *B^T@tt 
att*fT*ofco ±Ettffitt*»&4M^lC«k»), Sfc£*±»tt*tt9 0 0 'J 
•y h44*fco -€-OF^CD 3 6 0 'J <y MP£3 S ? o >1MX©7 a (B£& 
Sattttfi) 5 7 >f (B#ffefe«*ttfi) KT6i®bfc 

•■^H^F*33?©UFR (FE 1 0-FC-FUSO 3 8 2. ?4*A,tt&X 

mttm 2 o u 7 h;u*T*a«**»i,fcfc. »£nfc»«rttK7jc«7k 

£2 0 U » MUn&T, ffl£2 0 'J * ^^tiiW:. ±E©J:-5 KSHRRtt 

±E»«f«7 0 0ml iZ&nmmfrO. 2MM*;^"7A, 2 OmMftSt 
h'JOAI^Si^l^fllUc^ 0. 2M*ft*AS/>7A*tt\ 2 0mMft 

h u ^ A?p«fk^ v 7 r - ( p h 6 . o ) KTSflf btzo mxtm&omwL 

&±.&¥-m<t'< <y 7 r - 1 0 U y V )lT¥-ffiit btc 3 5 0 0 m 1 ©D E A E — b 

7Ta-XFF#5A (#5AF*3g: 9. 7 cm) dfrtf, 

y < y -p y. b/c 0 ^dJ^T^-r 3 -7x> hfcfreSffi**Ttt. 

?o7 7 4 -©*&»«,; 3 5 0 0ral/l^l«l/; o 
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n o.— o. 5M jgfbtb'j^AO'j-rr^^xvh 

(JSHJJfc*: 4. 5U?M10 
2D 0. 5-1. 0M Sfbth'J^A0'J-7r7^i>h 

4. 5 U 7 hf) 
3) 1. 0-2. 0M S^hU^AO'J-T^5^x>b 
(^tli^ft : 4. 5 U * MIO 

1 77^->3>S/;f) 2 5 0 ml fo|J6f:„ #77^a>i:o 

^3>No. 4O-530SMifco 77?->3>No. 40~53CD©#£ 

-FBdJ:f)73-xM^i-F^l. 6 9 6g#fc 0 

(2) Taq DNAtfU * v— tflztf?ZWt&.®m<D&W 
■ Ktttt»fcbTHttfll5 (1) Ett©^S«cJ:»)»6nfc7 3-xil««^ 

a (i oo — i5 0-tjyf-^rx, *ffifflu ;nw^*7T 

HH^UTADNA. ZfyJ'V—ttb bT~?7 4 r ?— A 1 fciO'A 7. DNA 
#U *y—ebLX-91iyTsm D'NA* U P CR^H^II 

PCRWUffifflflc : 

^7Taq DNAtf'J ^ 5— tfftttttfc 1 0 U©* 7J 7 T a q DNAtf 

3 5 
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fcr\ 1 0 0 p gCDADNA, -en-etlO. 2mM©dATP, dCTP 
. dGTP*Jj:0'dTTP, KbtfiZ 5 pmo 1 ■fooy^-fv- A 1 A 
7 («»§ili2 5tfl), $€>jr|i[EPCRttll«[+tw. it«ltO. 
2 5 n g©7=>-X5JS^W^«|-F, 0. 2 5 n gCD-f+X h ? >WBt'<Q ? 

£j£l*9 8 e C\ 58>~6 8U 3 01M?;k PCR 

ttftlL lb I 1 O^Wtt^fco Effi»7SL ««5/z 1*0. 0 0 0 0 5 »x 

Ufc 0 8 »c*-r.o 

^8 

gjgjttg gang jtgii 

7 0. 2 5ng + + 

b^VBS^^^y- 0. 25ng + + 
7 )\/3fyW.1~ b 'J ^ A 0. 5#g + + 

m 8 K jj* $ n £ J: -5 K £<Dftttttif £ftjto Lfdi£T $ n £ 8 k b ®»r 

# JM? k $ nr ^ 6 ;t «ig $ P c r £?t d t #t # fc 0 # 

fc\ *Mi:^^tiIDNA^ l 0 0 p gfr£ l n gKit^-f i> BfElittK 
*«iDO**-t?t>IW©*(lli«Jl3&<fiI±bfco I. 25UO^*7Ta 

q DNA^'J y y— tf&tftSMDN A* l n g^ffl LT_hI2P C Rfc#T*T o 

sapcR*<BrtB*e*5ct*<^$n^o 

3 6 
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mmme la-pcrjbdna*u t7-*ftm&.®w®i&&£t>ikK&zfi 
mpcR 

L ^ D N A # U ^ 5 - Wffl^t)*^ b #S L A - P C R V ^TBItt&K 
#fcT<DiMP C R Ko^T&ft L/co 
(1) *U^5— tfAt»tt«»©*a*^t>*H«J:*J«aPCR 
ADNA£»SfcUTfflV\ 7^v-Al J:t>' A 8 *3tfP C Rt*a&J££ 

5 0mM MX-ft»(pH8. 5K*n^ftO. 2mM©dATP> dC 
TP. dGTPfcJ;0'dTTP> 3 mMOl^v^^i/^A, 5 OmM Bfclfc* 
>J»5A N 1 0 p g© A DNA, 0. 5 /z 1 ©#»J ^ 5— tf Ate 1 0 pm o 
l-frXbfy-Cv-X 1 fcJ:tfA 8 (S^Mli 2 5 # 1 ) 0 SbKflJiSPCR 

Rlfc&#: 9 8 0 C\ 5fJ>~6 8°C\ 7 1 +M' *^fc-f S 3 0 
fco ^*7PCRt-7W^7-^-7tA (StfB&ttfi) *«fflU fast 

Km&T&, IIW:^6juMo^0. 0 0 0 0 5 XOxfi?^ A^n 
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++ 









m^^LtzXoiZTJl^ymi' h »J ^A^»l>/c^frii> ftl Okb© 

^llf±E©SC&^#Tli^ 1 Okb©tiiti»rjt{ifllETi:/cj:^o/-c^ > 
DNAM 1 0 p g^£ 1 n gKig^LT. TOCDP C R&fr 9 t IftOigiiiKr 
H-«TI/:, tt4b\ HS9DNA*£1 ngiamt^ 
©*£5EX Taq DNAtf'J ^ 5— t?£fflVrfcP C RT(^ Bft«J®rK-©l© 

mimm-vztefr^tzo m&®w®mimz.&io^ -m^mt^m? cR^m 

(2) *°V /7-VBbM&®m(Dmfr&t>ltK&6&&PCR 
mmt LTADNA. 7^v-*ftbT:/7>fv- A 1 A 9£3trP 

CR^m^MISU PCR^t£^:o P C RUmmomj&ZMTlZTfito 
PCR&Mmi&f&: 

?*7EX Taq DNA#U * ?— tfffl«&. -£*V£'n 0 . 2mM©dA 
TP. dCTP, dGTP*Jj;0'dTTP> lOpgOADNA. 0. 5 u 1 © 
^'J^-tfB^b^CSpmo 1 -roco^^-rv- A 1 fc^O'A 9 
Ii2 5/il) 0 ^blClijiBPCR^m^^ ZMtlO. 7 5ng073-X 
M^^SI- F £tz\$ 5 # g(DT )l/^yWti~ h U ^ A^JD U/Co 

9 8°C. 5#~6 8°C. 3 1 t-f ? ;b t Ifc 3 0 t-f ? ;l/T'#^ 
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ofc 0 El»7&, &t>tltz&m5ti 1£0. 0 0 0 0 5 Xif^^n7< 
S 1 0 (C^fo 







0 . 7 5 n g 


+ + 




5 // g 


+ + + 






+ 




:K£ 3 SPgT^f 





£Kifc^T> gtfJCDl 2kb0it*gBrjt**<|6l±bTV>SCt^0^^n/wo 
HJfiflJ 7 

P C R dffiflJ-T 5 -tfHSHI tittifOMfc J: O'St&^K 

CRttXtt£MSU PCRW^fco -©PCRKte^^EX Taq 
DNA# »J y -5— tf'jy? — tfB*ffifflLfco P C R^It©S^^TI^ . 

pcRK£«&ffljS: 

*#5EX Ta q DN A*' >J y 7— tfffl^®^ -en-en 0. 2mM dA 
TP, dCTP> dGTPfci;0'dTTP. I OpgOADNA, l. 2 5U© 
JrfjyEX Taq DNAtf'J *v— VttiliQ. 5 u l ^ Bfc . 
J;tfl0pmol "ToO^-Tv-A l fe<ktf A 8 (ftjfcgftli 5 0 // l ) 0 
*6tC|iTEPCRK**»t»C. 2. 5 u g(OTAf>»t h U * A«Jn Ufc 

3 9 
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&J£l*9 8°Cs 5t-6 8'C> 2#£liM?;U£U 3 0-tM?;k PCR 
^.B#^ ft 8 Ofr-VWl^tco Km&7'&. #^>n^^8 a 1 £0. 0 0 0 0 

si i 





1. 25U/50 u 1 (PCRKKtt)**7BX-Taq 




#U )t7- trB 


+ 




2. 5 u g + + 



trT^>S^hU^A*a§Hnty!:»^©p|^r*j^T, ^ffi^n-Sl Okb© 

WritJ&^IBSnTlr^CIt^ttBSn, HSJIPCRfcfTfcSClfc^Ttfco 

{I, «««®i*>f y-^T^v>f1f-FM-B I O 0£fflJ£tfc«) KTJgib 

t^^difc^Tifo 5 ^OifHS^aTfet), J: «&©P C Rtfnttfillfcofc. 

*ft5EX T a q tS^Iti:iai0iTO4-f ffli-C^S 1 . 2 5 
U©*#5EX Ta q DNAtfU * 7-Hf£#8rCffifflLfc*^ S«PC 
R K J; § iiifS Itm $ tltt o /Co 

H»J8 

(.1) iStUADNA, ^^v-^tU^-fv-A ISO' A 8 £#ir 

4 0 
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PCRtsy&foS)&: 

5omM hvx-mmmm®. (phs. 5), -en-en o. 2mM® d atp 

, dCTP, dGTP&tfdTTP, 3mM e^v?**:^^ 5 0mM I* 
g^'J^A. lOpgOADNA, 1 Opmolfo0^7^v-A 1MA8 
o MiePCR^m^dO. 5 /z 1 (D#U y 5— tfB£MU Z<oKm\0 iZ7jk 

fc>-£TM LTS&®S£ 5 0 fi 1 tLfco *fc, »!HtbT\ 1 5 -•tjMtS' 
>3«»tt*jSJD«1'2. 5 tfgOT^^&^h^A^gsinUcP 

a <DMj5i)<m\i & nr v > p c r ism© znztizmm t fc c 

Rt£{i9 8 c C, 5U>~6 8°(\ 9 0Mlt-f?^tU 3 01M7;k PC 
5. 5#®igiIPCR-em£ofc 0 Mtfc&7&. ®t>n/ct**4$8 
££ 1 £0. 00005 ^CDxf-^AT/nv-f K££tf 1 %T^/a-xy;KCT 
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112 







r (»*) 








1 2 0 ixU 


/ 


2. 5 p. g 


+++ + 


1 00//M 


/ 


2. 5 // g 


+.+++ 


8 0 uU 


/ 


2. 5 (i g 


+ + + 


6 0 ulU 


/ 


2. 5 # g 


++ 


2 0 uM 


/ 


2. 5 # g 


+ 




/ 


2. 5/z g 


+ 




/ 







+-++++ :«ra©gK£4g:Kra?-f 



U ^A£ffl£frii:TM1-£&K:fc^T 1 0 k b©DN AifflS^foWEii^fU 
PCR^TO6 5. 5#©i^i§PCR#«It&ttt£:: i*»Bl/fco tt*>\ * 
Htfeffilfcfc^ £IS2DNA*£'l 0 ngCif^Ufc&'&t*, 

— 2u 1. 2 5UcD^^75Taq DNAtf'J i y — tf&tf8IMDNA£ 1 n g 

H©ffl^t>*©sft**^w b*: 0 p c r wm«[©ffl«*etTJc^-ro 

P'CR . 

5 n g©«If;ADNA (^fiiittS) . 1 0 pmo 1 -f-oVfyJ v-Ec 
o-l RO'Eco-6 JBWli* §H»J8 (1) SBtt©PCRKmtt»fi!;iffi-KUfco 
lul5PCR^m^{lO. 5 /z 1 ©tf'J > 5-4?A*flSHDU 5#g© 

4 2 
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50//ltU:, Stilt LT, 1 S-T^t+i/X^tf'J > 3 

-£-f 2. 5 figOTJl^ym-f-Y 'J^A©^jDtfcPCR^m^ K 1 5 

£lfc(*9 8°C, 5S>~6 8°C\ 3#£l+M?;l>tU 3 0^>T^;k PCR 
WTO I l 0#©itJiIPCR-e*Tkofco KJ»7&, #^n^*4 8^ l£ 
0. 0 0 0 0 $%<D3. s f- t JVUZfW( K^r^tr l ^Ttfo-xyACTll,^ 

mi 3 











l 0 /iM/2. 5 US 


+ + 


5 # M/ 2 . 5 # g 


+ + 


l fiM/2. b fig 


+ + 


MWita/ 2 . 5 n g 


± 







mi 3(c^^n<Sck9{c 1 5-T**is*s<xi) yzm.w&kTh*ymi-v 

PCR»SII<ll l 0^©iSiiPCR^wrfgi:4^Ci:^?SIEU^o tt*>\ £fl ' 
WJC&I^T. $£MDNAft£5 n g7&>£2 0 agllit^t*:*!^ K'W^y 

4 3 ' 
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. 1. 2 5U©*/77Taq DNA#U *5-Hf&tfj»SDNA* 1 n gffiJB 
» tcJ:^. -If ftttflBttffi& P C R *< nltrefc * C fc S h /Co 



9 hcDBIfi 
(1) *U^5— l?AXI^'J /7- t?B*ttffl"r«** h 
#f8f!U©i^£PCRffi©*y h (2 0®#) £fft^L/c 0 

• 1 0 xfz.m'<? 7t- 5 0 # 1 

.5 a Q l fl v mM tar .K 'J.X t - ) ip i .( p H 8 . 5) 

3 OmM gt$r?r*S"i7A 

■2. 5mM dNTP;»n 8 0 /x 1 

(#2. 5mM©d ATPs dCTP, dGTP. dTTP) 

# 'J y v — V A £ tztetf U ^ 5 — tf B 

A£&fflb/c 0 ^TKPCRWIS«i&JS£j^fo 
PCRttHtt«L«: 

1 0 xgtS/^y 7 r- 5 # 1 

dNTP$??X 4 At 1 

dna^u / y— mmm o. 5 ^ 1 

*MhVADNA lng 
Eco-1 Zfy^-7— 1 0 pmo 1 

Eco-2 ZfyJ'? — lOpmol 



^* 5 0 n 1 

±EPCR^»^»J2- (3) K^UcPCR&#T£Efc£ii/c£::3 
It 2 k b p © S W©J#i!@^Jt#5&irc# /c 0 
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$!&8J0i^£PCRffl<D*y h (2 0®^) %mmbtz 0 

• 1 o xg^^T- 5 o u 1 
5 0 OmM h V*-mk (pH8. 5) 

5 0 OmM m&ti ] ) 

3 OmM Mvni/^A 

2 5#g T;l^>S&-f h 'J »5A ( 1 0 0- 1 5 0 t>f^'7X) 

•2. 5mM dNTPS^X 8 0 # 1 

(£-2. 5mM©dATP> dCTP. dGTP. d TTP) 

• dna^'j /?— mmm \oui 

±iS©*v h^ffl^TPCR^m^^lHISLfco HMtUTADNA^fflb 

PCR^m^^: 

1 0 x&tfr/^y 77- 5 # 1 
dNTP;^X 4/tl 
DNA**'J y 5— tf»^tt 0. 5 At 1 
A DN A lng 
A 1 1 0 pmo 1 
A 8 'fy^f^— 1 0 pm o 1 


5 0 At 1 

±IBPCRW*tt*Slli«ll7tC^b^PCR*« s 'rSl£;$-&y5:tC^»l 0 k 
bp©@ WOitBBf fr^M-CS fco 



(3) tf'AXtt^'J.y?— tfB. »tt&»&tf*'<#»j>S££tf* 
#38iDI®E&PCRffl®*y h (2 0@#) *»SSU/io 
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• 1 0 xREC/<^7r- 1 0 0 u 1 
5 0 OmM h VTs-Wfflt (pH8. 5) 

5 0 OmM mk* 'J 
3 OmM 

0. 0 4% T;l/^>®-fh 'J^A (1 0 0-1 5 Ot>WX) 
ImM 1 5-ftt^X/^'J^.3MS 

• 2mM dNTP 1 6 0 # 1 

6 2 mM© d AT P N dCTP, dGTP, d TTP) 

• DNA#'J y 5— 10#1 



jzo j^rtr p c Rummim&Tfito 

1 0 x^CC^y 7r- 5 // 1 

dNTP;y^ 8/zl 

dna^u t?~ mmm o. 5//i 

ADNA 1 0 p g 

A 1 7*7^7- 1 0 pmo 1 

A 8 T^-f v- 1 0 pmo 1 



5 0 Ail 

±EPCRt^$£«0>J8- (1) (C^L/cPCR&#T£j££-fr/ct;:3 

^ 1 0 k b p®m®mmftfimwv%tco 

mz&^T^mteMMP c r#&{*$ n. p c R^wsiifE^-i^iOT^ 

DNA£$£J£ffl*y hRW^OPCRffl^OlSI^lis PC 

4 6 
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1. >Huy5— a 'j7^ 3 > (pcr) sia^DNAoM 

izmtZWfKZffl&ZttDNA&J&lJ&'V&^T, TE (A) Rtf (B) (C^ 
f-&#TPCR£mCo/di£K, St5«5 On lfcfc^Kl Ong^ix.^ 
2 k b ©JtipID NABrJt£4x. § CWSfctt *© DNA*«J^7 — *ttffl-T * C 

(A) SlBtt: DNAsHUy^— I?. 1 ng©«iy; ADNA, ZftZtl 
1 OpmolO^^'Tv-Eco-l RO'Eco-2 v-Eco-1 SO'Eco-2 

^ ,j y ^ —tfiiig Uc&fiScDgfi: 5 0 At 1 /«£ t>0'(l 

(B) 9 9°C. 1&-6 6U 1 3 * 
;l/©PCR 0 

2 . 2 D N A 'J t y - -t? f -5 SM&S 1 D N A £fifc£8; 

o 

3. 3' -5* x*7?? UT — tfigt^WI" £DNA#» t 5— tft 3" - 
5 ' 7 ? ? I/ T - -tffi&ft^HHW KIT $ tHfe© D N A *' 'J ^ y - Hf t 
»^*mSSK2E«©DNA^JR3ffto 

«fl l ~ 3 ^mfrE«©DNA#fjE&8!o 
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5 XI* 6 ES© D N A£fi£m> 

9. ^^l~8V^n^iaifeCDDNA^fi5c^&(Cffl^t,n-S + «y htfcot 

> h®mmmiz'&-?Tmmtstiz>p cR$mmi)\ te (a) cb) 

^lt2kbo^i!iaDNABrH-^4x.^CW»ft©DNA^»J 

(A) KlM : DNAtf'J ^5— tf, lngOMfyADNA, ZtlZ'.n 
1 OpmolcDT^v-Eco-l WEco-2 SO'Eco-2 

^^tt^niE^moiswf : 1 omi n:ft) £#wu «dna 

(B) : 9 9°C. l«>-6 6°C. 7S>^ 1 1M ?;U£-f 6 3 
;UOPCRo 
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1 0. 2S&±©DNA#y *v— tf*^Wr4»*^9E«©DNA^ffl 

11. 3' -5' x+7^l/T- t?ffitt#rf3DNA*KU /7- tffc 3' 
-5' x*V5t^UT— tfSttJ&HRWlC^S^^flilcDDNAsK'J / v— 

1 2. h©»*#K«oTW«$n*PCRK«tt.3&«tt«Rat;/x 

tt*©tt**flrUTtt*a**T**x it#S9~l li^nfr£*W>DNA£ 

1 3. m&®n#mmift : wii%T$>zm#m\ 2e^©dna&j&m*? h 

o 

1 4. »'ftiS^ : ? : «»*<««#»*W"r6 , »KT*5it*Sl 3EI&CDDNA 

1 5. mmzft=f-®WBLtf/x\±*®&h\ 7*-zmtt&fc x+xh 

U^Bfe DNAR0 t *n&Oia^^^5SfJ:*)S«?^nA:l»£t±-Cfe5»$ 
SI 3Xlil4E«©DNA^lSffi*?K 

1 6. hO»^»CS!oTiB»$n*PCR«3ltt*<, X/<#»J >HU 
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1 7. vom^m^m^xmm^M?cR^mm^ mxmi 3~i 

n^m^#^iiriEP c R^m^s^ra-c© p c r K<gffl-e£ 
1 9. pcRffl^m^*> dna*u * 7— et, &dna#»; vizm? 
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SEQUENCE LISTING 
<110> Takara Shuzo Co.. Ltd. 

<120> A method for DNA synthesis 

<130> 99-038-PCT 

<150> JP 10-254277 
<151> 1998-9-8 

<150> JP 10-288534 
<151> 1998-10-9 

<150> JP 10-289879 
<151> 1998-10-12 

<150> JP 10-289880 
<151> 1998-10-12 

<150> JP 10-361456 
<151> 1998-12-18 

<160> 14 

<210> 1 
<211> 35 
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<212> DNA 

<213> Artificial Sequence 
<400> 1 

gatgagttcg tgtccgtaca actggcgtaa tcatg 35 

<210> 2 
<211> 25 
<212> DNA 

<2i3> Artificial ^^mm mw mmmm^ 

<400> 2 

ggttatcgaa atcagccaca gcgcc 25 

<210> 3 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 3 

gcgtaccttt gtctcacggg caa 23 

<210> 4 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
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<400> 4 

gatagctgtc gtcataggac tc 22 

<210> 5 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

cttaaccagt gcgctgagtg act 23 

<210> 6 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

ttgccacttc cgtcaaccag gcttatca 28 

<210> 7 

<211> 29 

<212> DNA 

<213> Artificial Sequence 

<400> 7 
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tgtccgtcag ctcataacgg tacttcacg 

<210> 8 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

atatctggcg gtgcaatatc ggtactgt 

<210> 9 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<400> 9 

gacaatctgg aatacgccac ctgacttg 

<210> 10 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<400> 10 

ggtggcgatg caaatgcaat cttcgttgcc ccaac 
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29 



28 



28 
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<210> 11 

<211> 35 
<212> DNA 

<213> Artificial Sequence 
<400> 11 

ttatgtatgc cgcgtatcag cttcatgtct ggctc 35 



<210> 12 



<211> 35 



<212> DNA 



<213> Artificial Sequence 



<400> 12 



gagccagaca tgaagctgat acgcggcata cataa 



35 



<210> 13 



<211> 35 



<212> DNA 



<213> Artificial Sequence 



<400> 13 



atcatctaac ctgttctgga aaacgcttgc gcagc 



35 



<210> 14 



<211> 35 
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<212> DNA 

<213> Artificial Sequence 
<400> 14 

tgcaaatact tctgcgccaa tgcggcattt gaagt 35 
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